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S U M M A R Y
Introduction: Leprosy is an ancient, chronic, communicable disease. It is claimed that it has been
‘eliminated’ as a public health problem at the global level. However, sporadic new cases are increasingly
being encountered, even in non-endemic countries such as ours. Amore disturbing fact is the increase in
the number of cases in the indigenous population.
Objectives: The aim of this study was to analyze the magnitude of the leprosy problem in the region of
Farwaniya, in whichmost of the immigrants in Kuwait live, based on detection and prevalence rates over
the last 6 years, in addition to a clinico-pathological analysis of the collected data.
Patients andmethods: All clinically diagnosed cases of leprosy seen over a period of 6 years, from January
2003 to December 2008, were included in the study. Socio-demographic details and clinical features
were recorded on a proforma. The results were compared to similar previous data from Kuwait, and to
that from other countries in the region.
Results: Forty-six patients (38 male and eight female) aged 22–48 years (average 33.6 years), clinically
diagnosed with leprosy, were enrolled. Of the enrolled patients, 89.1% were expatriates, while 10.9%
were Kuwaiti citizens. The majority of patients (n = 24) were from India, followed by Bangladesh (n = 6),
Egypt (n = 5), Pakistan (n = 3), and Indonesia, Philippines and Sri Lanka (n = 1 each). The duration of signs
and symptoms ranged from 1 to 24 months (average 4.7 months). A total of 58.5% of expatriate patients
developed their symptoms 2–5 years after entry into Kuwait. Delayed diagnosis (after 12 weeks) was
observed in 70.8%. Thirty-one patients (67.4%) had multibacillary leprosy (borderline lepromatous
n = 15, borderline type n = 7, borderline tuberculoid n = 5, and lepromatous leprosy n = 4), while 15
patients (32.6%) had the paucibacillary form of leprosy (tuberculoid type n = 8, borderline tuberculoid
n = 7). The detection of lepra bacilli in tissue sections was the most common diagnostic tool (67.4%),
while nasal smears showed positive results in 28.3% of cases and the slit skin smear in 17.4%.
Conclusions: This study shows that leprosy in the region of Farwaniya, Kuwait, which has predominantly
been a disease of immigrants, has started to infect the Kuwaiti population; such cases may just represent
the tip of the iceberg. Careful examination of immigrants on arrival and subsequent periodic regular
check-ups are required to prevent the spread of the disease. Furthermore, early referral of suspected
cases and screening of contacts, with initiation of treatment as early as possible, are essential to control
the spread of leprosy in Kuwait.
 2010 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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Leprosy is a chronic infectious disease caused by Mycobacte-
rium leprae, which primarily affects the skin and peripheral
nerves. Leprosy has been documented since antiquity and
continues to be endemic in some developing countries. The
World Health Organization (WHO) recommended standard
multi-drug therapy (MDT) against leprosy in 1981, and since* Corresponding author. Tel.: +965 99370203; fax: +965 24808167.
E-mail address: nalmut@usa.net (N. Al-Mutairi).
1201-9712/$36.00 – see front matter  2010 International Society for Infectious Disea
doi:10.1016/j.ijid.2010.07.001then the worldwide development of leprosy control activities has
been phenomenal.1
In 1991, the World Health Assembly established the goal of
eliminating leprosy as a public health problem by the year 2000.2
In May 2001, WHO announced that leprosy had been eliminated
as a public health problem at the global level. Although 98
countries have achieved the elimination goal, the annual number
of new cases detected globally each year has not declined since
1985.3,4 Widespread globalization has led to increased interna-
tional travel and migration, resulting in the spread of infectious
diseases to countries where they have been non-existent in the
past.5 There have been reports of leprosy being imported toses. Published by Elsevier Ltd. All rights reserved.
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those countries that has witnessed an increase in leprosy cases,
although mainly amongst the immigrant population. However,
leprosy has recently been evident in the indigenous population.
Considering the long incubation period of leprosy and the
uncertainty about its mode of spread, it is felt that the increasing
incidence could be a warning sign of an impending disaster.
The aim of this studywas to analyze themagnitude of leprosy as
a health issue in the region of Farwaniya, in which most
immigrants to Kuwait live, based on detection and prevalence
rates over 6 years.
Patients and methods
All clinical cases of leprosy seen over a period of 6 years (72
months), from January 2003 to December 2008, at the Farwaniya
dermatology outpatient clinics in Kuwait, were included in the
study. Socio-demographic information relating to age, sex,
occupation, and nationality, and duration of signs and symptoms,
duration of stay in Kuwait, past history, family history, history of
contact with any known case of leprosy, treatment history, and
ﬁndings of a thorough clinical examination were recorded on a
proforma.
A skin biopsywas performed from representative lesion(s) in all
patients. Routine hematoxylin–eosin (H&E) sections and another
section stained with modiﬁed Ziehl–Neelsen stain for M. leprae
were performed on all biopsies. Direct skin and nasal smears were
also performed for all patients for screening and early detection of
highly infectious cases. The patients were classiﬁed under the
various types of leprosy: tuberculoid type (TT), borderline
tuberculoid (BT), borderline type (BB), borderline lepromatous
(BL), and lepromatous leprosy (LL), according to the classiﬁcation
of Ridley and Jopling.9 Furthermore, patients were categorized as
paucibacillary (PB) or multibacillary (MB) according to the WHO
operational classiﬁcation.10
Results
A total of 46 patientswith leprosywere seen in the dermatology
departments in Farwaniya region over the 6-year period (2003–
2008). These cases constituted 0.04% (46/102 638) of all new
dermatology patients seen during this period. The highest number
of patients was reported in 2007 (11 patients), while the leastTable 1
Demographic features of leprosy patients in Farwaniya region over the course of 6 yea
2003 (n=6) 2004 (n=5) 2005 (n=7)
Age (years)
Range 25–36 25–46 25–48
Average 28.8 32.2 36
Sex
Male 4 4 6
Female 2 1 1
Country of origin
Immigrants
India 4 4 4
Egypt 1 0 2
Bangladesh 1 0 0
Indonesia 0 0 0
Pakistan 0 1 1
Sri Lanka 0 0 0
Philippine 0 0 0
Kuwaiti 0 0 0
Duration of symptoms (months)
Range 1–12 2–24 1–22
Average 3.5 2.2 5.8number was reported in 2004 (ﬁve patients); the annual detection
rate was 7.6 cases per year. Approximately 40% of patients were
recorded in the ﬁrst three years, while 60% of patients were
recorded during the last 3 years (Table 1).
There were 38 (82.6%) male patients, while there were only
eight (17.4%) female patients. The age of patients ranged from22 to
48 years (average 33.6 years); the highest average age was
recorded in 2005 (36 years), while the lowest average age was
recorded in 2003 (28.8 years) (Table 1).
The vast majority of patients (n = 41, 89.1%) were expatriates
from endemic countries. Interestingly, ﬁve (10.9%) patients were
Kuwaiti, all of whom were males. The majority of immigrants
(n = 34, 73.9%) were of Asio-Indian origin (28 male and six female),
while Arab patients were represented only by Egyptians,
constituting ﬁve (10.9%) of the cases. Only two (4.3%) patients
were of Oriental origin. There were no signiﬁcant differences
between groups regarding age, as shown in Table 2.
All expatriate patients belonged to the lower socioeconomic
stratum of the society. At the same time, Kuwaiti patients included
those who had been in close contact with a population from
endemic areas for a long duration. These included managers of
housing service agencies, ex-workers in the Kuwaiti embassies in
endemic countries, and businessmen frequently traveling to
endemic countries. There was no family history of leprosy in
any of these patients.
All immigrant patients gave a history of developing skin lesions
after coming to Kuwait. The majority (n = 24, 58.5%) developed
skin lesions within 2–5 years of arrival in Kuwait, while 10 (24.4%)
developed lesions after 5 years. Themajority of immigrant patients
(n = 31, 75.6%) sought a medical consultation after 6 months; 29
(70.8%) were diagnosed more than 12 weeks after consultation
(Table 3).
Thirty-one patients (67.4%) had MB leprosy (ﬁve BT, seven
BB, 15 BL, and four LL), while 15 (32.6%) patients had PB leprosy
(eight TT and seven BT), as shown in Table 4. All Kuwaiti
patients were of PB type, while patients from Oriental countries
were of MB type. In Asio-Indian and Arab (Egyptian) patients
there was a higher incidence of MB type, with a ratio of 4:1 to
PB type in the Arab group and 2.8:1 in the Asio-Indian group
(Table 2).
M. lepraewere not seen in any patient with PB leprosy clinically.
The detection ofM. leprae in tissue sections was the most common
diagnostic tool, seen in 31 (67.4%) patients. Nasal smears werers (2003–2008)
2006 (n=9) 2007 (n=11) 2008 (n=8) Total (n=46)
23–42 22–41 25–47 22–48
35.7 32.4 35.1 33.6
9 10 5 38 (82.6%)
0 1 3 8 (17.4%)
41 (89.1%)
5 4 3 24
0 0 2 5
2 2 1 6
0 1 0 1
0 1 0 3
0 1 0 1
0 0 1 1
2 2 1 5 (10.9%)
1–18 1–12 1–16 1–24
8.3 4.4 4.1 4.7
Table 4
Pathological spectrum and diagnostic tools according to spectrum of leprosy patients
TT (n=8) BT (n=12) BB (n=7) BL (n=15) LL (n=4) Total (%) (n=46)
Granulomatous reaction
Deep nodular 8 10 1 0 0 19 (41.3)
Upper and deep nodular 0 2 4 4 0 10 (21.7)
Deep nodular and upper diffuse 0 0 2 11 1 14 (30.4)
Diffuse 0 0 0 0 3 3 (6.5)
Bacterial index
Paucibacillary (BI: 0) 8 7 0 0 0 15 (32.6)
Multibacillary (BI: 1–6) 0 5 7 15 4 31 (67.4)
Slit skin smear
Positive 0 0 0 4 4 8 (17.4)
Negative 8 12 7 11 0 38 (82.6)
Nasal smear
Positive 0 0 0 9 4 13 (28.3)
Negative 8 12 7 6 0 33 (71.7)
TT, tuberculoid type; BT, borderline tuberculoid; BB, borderline type; BL, borderline lepromatous; LL, lepromatous leprosy; BI, bacteriological index.
Table 2
Relationship of age, sex, and type of leprosy with patient nationality
Country of origin n (%) Sex Average age, years Type of leprosy
M F PB MB
Immigrants
Asio-Indian countries
India 24 19 5 30.4 6 18
Pakistan 3 3 0 33.7 3 0
Bangladesh 6 5 1 32.5 0 6
Sri Lanka 1 1 0 41 0 1
Total 34 (73.9%) 28 6 33.6 9 25
Oriental countries
Philippines 1 0 1 37 0 1
Indonesia 1 0 1 33 0 1
Total 2 (4.3%) 0 2 35 0 2
Arab countries
Egypt 5 (10.9%) 5 0 34.2 1 4
Kuwait 5 (10.9%) 5 0 39 5 0
Total 46 38 8 33.6 15 31
PB, paucibacillary; MB, multibacillary.
Table 3
Time intervals of the disease in 41 immigrants in relation to their nationality and type of leprosy
Time intervals Asio-Indian (n=34) Oriental (n=2) Arab (n=5) Type of leprosy Total (%) (n=41)
PB (n=10) MB (n=31)
From entry to Kuwait to developing symptoms, years
1 6 0 1 2 5 7 (17.1)
2–5 20 2 2 3 21 24 (58.5)
>5 8 0 2 5 5 10 (24.4)
From developing symptoms to consultation, months
1 1 1 0 0 2 2 (4.9)
2–6 6 1 1 2 6 8 (19.5)
7–12 19 0 3 6 16 22 (53.7)
>12 8 0 1 2 7 9 (21.9)
From consultation to diagnosis of leprosy, weeks
6 2 0 1 0 3 3 (7.3)
7–12 8 1 0 2 7 9 (21.9)
13–23 13 1 3 7 10 17 (41.5)
24 11 0 1 1 11 12 (29.3)
PB, paucibacillary; MB, multibacillary.
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eight (17.4%) patients. In most cases (n = 29, 63.0%) a nodular
granulomatous reaction was the main pathological ﬁnding, while
mixed granulomas (upper diffuse and deep nodular) occurred in 14
(30.4%) patients and diffuse granulomas in three (6.5%) patients
(Table 4).Discussion
Farwaniya is themost populated region in Kuwait (about 25% of
Kuwait’s total population). The ethnic distribution in the region
consists of a third Kuwaiti and two-thirds expatriate population.
The expatriate population is comprised of Arabs (predominantly
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(mainly from India, Pakistan, Bangladesh, Iran, Philippines, and Sri
Lanka).
All patients in Kuwait are seen initially by general physicians at
the primary healthcare clinics. Patients with skin diseases are
referred to specialized dermatology clinics in their respective
regional hospitals. The dermatology departments in Farwaniya
region are formed of a central unit in Farwaniya Hospital and four
specialized dermatology clinics distributed in four different areas
of Farwaniya region. After conﬁrming the diagnosis of leprosy,
patients are usually referred to the Infectious Diseases Hospital to
immediately start on MDT. Thereafter, the expatriate patients are
sent back to their respective countries to complete their treatment
course.
The prevalence of the disease in Farwaniya is 0.6 per 10 000
population. Although the rate is compatible with the elimination
target of less than one patient per 10 000 population, the cases
included in this study were encountered without general
surveying of the total population, which could reveal sub-clinical
leprosy. Furthermore, some patients could be seeking advice from
the private medical sector or taking treatment surreptitiously.
Comparing data from this study to those published in the only
other study carried out in Kuwait,11 we found that there has been
an increase in the number of cases in Farwaniya region. The
numbers increased from 34 cases over a 6-year period to 46 cases
over a similar period of time, revealing an increase in the annual
detection rate from 5.6/year to 7.6/year.
Males constituted the majority of patients in both studies, with
approximately similar male to female ratios (4.75:1 in 2008 vs.
4.5:1 in 1990). Most cases were in expatriate patients in both
studies (89.1% vs. 98.3%), with a predominance of the Asio-Indian
group (73.9% vs. 61.2%). This underlines the fact that leprosy in
Kuwait is mainly a disease of expatriates, especially those coming
from endemic countries. More than half of the reported cases were
from India, which harbors the highest number of reported cases of
leprosy worldwide.12
However, leprosy showed a marked decrease among the Arab
population (10.9% vs. 28.2%) and was detected only in Egyptians.
On the other hand, there was a signiﬁcant increase in Kuwaiti
patients in our study, and there has been an almost 10-fold rise
(10.9% vs. 1.7%) in the percentage of indigenous cases. This can be
explained by increased contactwith infected patients either during
travel or work in these countries, in addition to the increased
number of imported foreign laborers at the current time.
The duration of signs and symptoms in this study ranged from 1
to 24 months (average 4.7 months), which is lower than the
national mean (9.4 months) reported in 1990. The delay in
consultation documented in our study (75.6% of patients presented
after 6months) can be explained by the lack of experience amongst
general practitioners in diagnosing leprosy.
Most patients in this study (58.5%) developed leprosy 2–5 years
after arrival in Kuwait. These patients might have become infected
before or after coming to Kuwait, taking into consideration the fact
that the incubation period of leprosy is long (2–5 years), and even
longer incubation periods of up to 20 years have been reported in
the literature.13 The interval between infection and the disease has
more appropriately been labeled as the latent period in such
cases.14 This can result in a delay in diagnosing these cases by the
primary healthcare physicians.
The higher proportion of MB cases alerts to the possible
increase in patients in the future as a result of continuous
transmission of the disease.
There were no signiﬁcant differences between results from this
study and those published from Qatar in 1991.15 There was a
predominance of males with a higher male:female ratio (5.5:1).
Expatriates constituted the vastmajority of cases (99%), alsowith apredominance of Indian patients (60.6%). Lepromatous leprosy
constituted a large proportion (43.3%), which also forms a risk
factor for disease transmission. The major difference was in the
number of expatriate patients diagnosed during their residence –
19.2% in Qatar vs. 100% in Kuwait.
In neighboring Oman, the incidence of leprosy remained largely
unchanged from 1992 (36 cases) to 1998 (39 cases), with a
predominance of expatriates (69.2%) over Omani patients
(30.8%).16 Among expatriates, most patients hailed from the
Indian subcontinent.
In a previous study from Saudi Arabia in 1990,17 45.45% of the
population with leprosy during the period 1986–1989 was Saudi,
which constitutes the highest incidence in a resident population in
the Gulf region. The majority of non-Saudi patients were Arabs
from Yemen (36.11%), which is different from the other Gulf
countries in which Indian patients constitute the majority of
expatriate patients. The study also showed a predominance ofmale
patients (3.83:1) and those of middle age (21–50 years; 72.6%).
In a recent study in 2007,18 which reported leprosy cases in
Saudi Arabia from 1995 to 2005, the annual detection rate was 62
patients/year. Non-Saudi patients constituted themajority (60.9%),
themale to female ratiowas 4.4:1, and 67.6%were diagnosed in the
age interval of 15–44 years.
These reports indicate that Gulf countries are still non-endemic
for leprosy, that the prevalence of leprosy in these countries
remains low, and that it is predominantly a disease of expatriates
coming from endemic countries. Job-related international travel
has been responsible for transferring leprosy into non-endemic
countries as reported in the USA, where 85% of leprosy cases were
detected in immigrants.19
In these non-endemic countries, the disease may mimic many
common dermatological and neurological entities, leading to a
delay in diagnosis.19 In addition to the relative rarity of the disease,
clinicians and pathologists are not always alert to the possibility of
the disease or recognize potential symptoms.20
This study shows the superiority of pathological examination as
a diagnostic tool over direct smears taken either from skin or nasal
mucosa. In 2004, Farshchian and Kheirandish21 reported that the
accuracy of pathology (skin biopsy) in the diagnosis exceeded that
of the peripheral smear, and skin biopsy is recommended to
conﬁrm the diagnosis in all cases of leprosy. Furthermore, in the
absence of pathology, patients must be considered as MB patients
and treated as such.
Recently, Bhushan et al. (2008) reported that the bacterial index
of granuloma was more sensitive and effective than the slit skin
smear. As well as Bhushan et al., the WHO operational classiﬁca-
tion suggests adding an estimation of the bacterial index of tissue
sections in the diagnostic workup of paucilesional patients.22
The role of direct smearsmay bemore beneﬁcial in determining
the spectrum of disease and degree of infectiousness, especially in
those patients with a positive nasal smear, in addition to its role in
mass leprosy control programmes.23
Conclusions
This report highlights the fact that leprosy may not be a major
health problem in the region of Farwaniya, Kuwait, however it is
alarming to note an almost 10-fold increase in the number of cases
in the indigenous population. The ﬁgures may appear to be a small
in absolute terms, but these could just represent the tip of the
iceberg in terms of cases of the disease and the possibility of under-
diagnosis inmany cases. There is the need for a detailed survey and
ﬁeld studies to determine the real magnitude of this disease in
Kuwait. Medical examination of expatriates, especially those
coming from endemic countries, including careful cutaneous
examination on arrival and periodic check-ups at regular intervals,
N. Al-Mutairi et al. / International Journal of Infectious Diseases 14 (2010) e876–e880e880may help achieve early diagnosis and treatment of these patients
and thus prevent the spread of the disease in Kuwait.
Finally, even in countries where leprosy has been non-existent
in the past, and in populations who have so far witnessed cases
only amongst immigrants, healthcare providers need to be more
vigilant. No one seems to be immune to the disease. A high index of
suspicion is essential for early detection of the disease in the
indigenous population.
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